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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 
DEVICE AND FABRICATION THEREOF 

(57) Abstract: 

PURPOSE: To enhance controllability of the threshold 
voltage for a MOSFET constituting a semiconductor 
integrated circuit device having SOT structure. 

CONSTITUTION: The semiconductor integrated circuit 
device comprises a SOI substrate in which a 
semiconductor layer 1c is formed on a semiconductor 
substrate 1a through an insulating layer 1b. In the 
insulating layer 1b, lower electrodes 3n 4 , 3p 4 are 
provided on the semiconductor layer 1c below an nMOS 
3n and a pMOS 3p such that a predetermined fixed bias 
voltage can be applied thereto. 
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(57) & 1 

[gft] SO I «]ffiO¥il»A:ft«[Bl(ftSiS£«f£-r« 

MOS • F ET COL£^mni£CDfamii$: fa -t^-tf-S. 
[ttl&] *l*ISla±l:iiilb^LT¥i 

i c ©jBissnit s o i m&zftTz^m&mm® 

c KJ&figStlnMOS 3 n:fc.=ktf pMOS 3 p©T* 
fc.-TSWi3n„ 3p, ^©TgS«@3n 
4 , 3 p, Km£<BH£ aw yxSJE&rarr 




( 2 ) 

1 

fc^agfrJIlCM I S • FETjbWljiL-ZnfcSO I S«£ 
±gg(C*5tiT, fflSEM I S • FET©4>&< £t>y- h> 

tt*W*©afc*«»*»&fc*TaWt«SRW\ flE** 

fc**#II:M I S • FETAWSntSO IMS 20 
±gBfc*5<^T, hubBM I S • FETffl'>ft< tt>y— h 

«SK»isj-r*ffi«»c, wEy-h«a©#ij«»»i:tt 
-hunt mmT&nm t&nm.mz&mLtzz.ttt® 

ek««k*v»t, Htf2T?fBm®^. mfeommmo^ 

«*S©*«»tJ4»a:**fl»O^XJUT«lOH*, 30 

iHlET«««iWE , 5x;Pt©a5-&«trji!/W7^*ffi 

»HIS§eB. 

fc¥»*»tCMI S • FET^SnfcSOlSSS 
V>T. mflBM I S • FETO'M< £*,?— h*StC*f 

e. 

fc*MH*JlK:MI S • FETMricStlfcSOIISfi 

^r. HtriBM 1 s • f et©4>&< tt>y— hmSl^if 
lRrr*<fc»fc, «Ey-MB«©*J«*f»ttttt*H«: 
©S&£*ffl^£&9, 0f^©H<4tci9:^T-2>^i:©nr 
SfcT«tt*£R frit £ <h £T*¥W*MM»IhII& 
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^¥^#:®iCM I S • FET^SnfcSO I 
*rr**»**«0BSSIlT*oT. flttEfBf*JB*<::& 
^T. iSM I S • FETC>S< <tfcy- hHgiC*f 
fa-TSffllfc. jiaEy-h*«©«ric»»i:tttt*Mft 
©g&£#^£&£TaB*®£RW\ S9I3M I S • F 
EToy-Mit itJfBTgB^S <h SttftttlCttlK b 

fc¥»#JBKM I S • FEWrtStlitSOiatK* 
#^-a¥*#*«lsn»8ltTaoT, j|ftE¥*tt£&© 

±g&{C:fc^T. fl&EMI S • FETO'>S<tt)y-h 
«SK»lRl-r*ffi«KWEy-h*S©«ii!6»»ttttt 
»H»©»&S#»*»Sfc*T«*K*lli*., WEy- 

h«s t mmr^mm £ © v»m*»-*icH3fe/w 7 x 

*ffi/0^iO$n-5)J;3(Clg^anfcM I S • FET£i 

ibs o i mfo±<D[*}&®&mm\zmwL, m%z¥m&& 

fo(D±mz$$^T. tufBM I S • FETO'M<t%y 

- hmmizttfa-Tz&mzmw.?- h *«©*&«»» £ 

«tfc*Hlj»c©Jlfe*»»^6a:*T«*S*fll*. flftE 
y-h«Stl9ET««Si**a«Jfc«ttlxfcM I S 
• FETSrgJfBSO I atE±©^«iaiS««K:E«b*: 

fc¥S#:SiCMI S ■ FET«SnfcSOIlS* 
Wri.¥»**tt(HlS§g»TaboT. HiIIB^HfflC^ 
V^T, ffjfBM I S • FETCO'M<ifcy-Mgl:)tt 
[Rj-tS&eiCiftfey- hWS©#l«ft<i:tttt*ii8iSc© 

mETffl«St©V»m!5»-*lcHS/t-f 7X*ffi*«W 
ia$n-5J;5JC^U^M I S • FET^rtiifBSO I » 
«±©^«I9K««(ZSIKL. WEIfiWB + KiJVvc, 
MsEMI S • F E TO*ft< t t>y- HI l:»lflrf4 
teBfcffffB^- h««©*j«*m£tttt*H*©S&* 
»»a»5fc*T»«S£«A. fJSBy-HSffitfuIBT 

mmm£^nmMi\zmm\^tzu i s • fetishes o 

I *«±©*«EB«*fcE«LfcC££tt«£-r*¥ 

m$£ i o ] mmm i ~ 9 ©v»rn*»— 3Ske«© 

¥«#IIM*lHll&S«fc*siAT. iffiET»««£. MEM 

I S • FETCftWfiWOTSCfflfriai/fcCt 

im&m 1 1 1 i ~ 9 © «r»rn*»-«KE«© 

*»#:*«iaiSSBK4JViT. f»ET»*«*. iWEM 
I S • F ETOf t^ffl«fecfc^V-Xf «OT*C 

1 2 ] W^JS 3tfcli7 !B«©¥^«»IeI 
»««K4s^T, f»Ey-h«*<fcmE¥W*WBi©H 

oy-MfiwioiitFt. mmTfflmm£mm*mftm 

£ © |KI©TffiJ&«MK©JP a <h £ Aft 3 J; 5 \Z Lfc C £ S 
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3 

nfc*i#it:Mi s • FETj&«jgj«*nfcsoia« 

*5VVT\ fuTIBMIS ■ FETO^<tfey-Htil: 
©Hi**!.**— WEM I S • FET£#U5£T-5>— *t 10 

So 

ftfc^SfUfcJIlCM I S • F E Tj&*Jgj££*lifcS O I Sfi 

*5<^T. h3b2M I S • FETW— hmffi\Ztt\B]TZ>& 

ffJfBMI S • F E T©— *t©¥3fi#:®*lc 
fc*fc***Sfc#J*3ftifc:7D— -rw >tf*f—Y^WL 20 
iliftctO^^'J -fe^SflWc Lit d t ZftWltTZ 

nfc^^ftlCM I S • F ET*tjgj^$tlfc S O I SIS 

etc, «iaEy-h«so«riE«»ttttt*w»coji»:* 

fufBMI S • FET©-MOfiMi 
*** title. «iBE*S»#S«K*V»T, tufB^D-^ 30 

m^s i 6 ] ffi*js i 5 fe«<^¥^#:*a(Hissgg 

|2n > h a-;uy — h»©W*»ittS£ *»#«»©£ 
[ffl#JS17] **#««±fcl6*Ji*^'lxT»fi!ca 

n&so i»«**rr*¥»#jiiaig»**T*t)T. 
-r**«£©ra©te«KTaMt«*KW-* e 1 t ± o * 

ftfcSO iSfittt *¥tMMM*BI&£BT*oT. 50 
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iwmrn 1 9 ] m&m 1 . 2 3 fB«©¥*?ffc« 

(b) ffftBSi§2©¥ ##££©XiB&;9r£Blft£-r&£ 

(c) ire¥*#n±fc<:*>H'&&*ffl©vx*/t$' 

HL(§B^9#JI©T>l©sM3f?Sl©¥ 
»#**©±»fciffi£©^tt*^*>S#r5&*, MtB 
g 1 ©¥*#S«©±«fcT»««£fc*#»ft:««* 

±0. ffie¥«ttB©*?#B&ttC£?#IBf&*J&& 

(e) jffle^fcttBcalFPJBJBKWWKlM I S • FET£ 

2 0 ] m&m 5 . 6 * fcw: 7 tB«©¥»^« 

tCit), mi8B^3©*^»1S©±®{c*3V^T^» 

(b) ffiEil§3©¥i»#»«©±iIi±K:i?r£©**»© 

s. 

(c) iiae0f)toift«»KtjB4o*i»<«s«t*wo^ 

bWItCiO. 1WE»3©¥ilMt:»K£fl&eje4© 

(d) imfem3©¥3s#»i£©*®£, mia*^«-(»» 

(e) WfB¥^BlCMI S • FET^Mt^Ig. 
[0 0 0 1] 

.fctf-f-Wiiig&tfiKMU SOI (Sil icon On I 

nsulator) *jiSWr***#«aiHl»8«*«taS*0 

[0 0 0 2] EJUFWiBWCiJ^Tte, n^^JU 

MOS • FETSnMOS, pf t^MOS • FET 
SpMOS, ftl^MOMOS • FET£3fi*.-a-;b-t»- 
T^fKLfcffifflS! (Complimentary)MOS • FET£C 

[0 0 0 3] 
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5 

soiswi. tmm±K.mi&tstii£¥ 
m»nwaaiz, ffifc<D*mt*im®R*? <«t. mz 
m^-t^o) *»j«-r*afi?T»i3. wjtfcfKToj^ 

[0004] (\).^±ti.m^m^mu(Dx\ &m- 

[0 0 0 5] (2).f4MOS h7>y*X^-^f tA-f# 

lLXi*3©X, 7y^7^;/#£l»±T3£i#Xi* 10 
*. 

[0 0 0 6] (S).i|i»#^t UMiB«fci3V»THH£:!&: 
*o«V7 hX7-©I:M4£fa±£i±£c:<h#!X£.5. 

[0 0 0 7] ft&OSO I &WlCOV>Xtt, 0UA.«(1). 
7-T • -f — • -f— • -f — h^>X^-> Xki/hD> 
xA-Y X (IEEE Trans on Elect 
ron Devices) 1 9 9 3^1fl 3Sfr> V o 1 
4 0, NO. 1, PP 1 7 9~1 8 6t::g2Sto<a&5. 

[0 0 0 8] ^©XjtKfCtt. lfe*iJlJ:©¥^#i$ISIJf fC 
n MO S -Sa-g-fc-PWriESW&O. -^©b^ 20 

[0 0 0 9] l*»u ft^;pffi«o^*M^s< 

MOSfflgl3>^^>XMTLfc0. FI^ 
-f >«* £ ^ r t ©S^BBEjWftT b & 0 f * 

[0 0 10] E©±3fcffl]B£tt#t-*ttll5£l,Ttt, 
9 9 3¥1 2 1 BSSfr. *^M»$gfflffi^#t£ 
fl5ffl^&1*r Vo 1 9 2, NO. 4 2 4, S 30 

DM 92-137-149, PP27~32 (Cf3*td*& 
0. ^©XittfCfa. ^ + *Jl'«tt©:>F*fi*««£ffi< b 
fcttfilX. MOS • FET©b^l/ME«JEE£iMfflrrSi£ 

[ooii] n©»^©fe*a«*H4 3c^r. *m 

&mU6 0±ttt, I&HU16 1^1X^*16 2 an 
f^Stlt^l., ¥lft:i6 2±(:B, nMOS6 3^ 
MSntHS. nMOS6 3B, *i#S6 2CM 
»©**#«« 6 4, 6 4t, fO±I©^- 
hSfi«K6 5£. -€-©JiBlz:}gJ5K$nfcp}g^'Ji' , j3 40 

[0 0 12] fLX, C©^S^(C*3ViT«, nMO 

s 6 3 ©5^ *;i/ffi«fcfe»t*^*B«iai«*fi< ufctt 

JgT. nMOS 6 3©b^^fit«BE?rR)fSffilCiS^T-5 
i»i6 1 tftCfc. -*(®^i#ffii6 4, 6 

4C7j^-saa©^c€r${c^$nfcp^4?'j ->u n> 

116 7^, nMOS 6 3©y- h«116 6 ift^WJC 
[0013] 50 
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[»wjw*efebJ: 3 t:?*«. so i as 
*»i«-r*^#aE«±©tt»H+cy- hmmzmv 

[0 0 14] -Tfcta*. *BC»6nTt»4t/t^It 

[0 0 15] ^SSWfiiffiHUafcSfBbT&Snfcfe© 
T»0. -t©B«tt. SOl«itSW*"**19#*a0 

ss&« c j&$ $ tiftm? \z & »* * b * v»ffi*ffi© ftijfflitt 

[0 0 16] *89I©ifflB&Stffc-t©te©SW£*r» 
# W«»©Eifi*s± tf*tiiaBia» 6 m <=> & c 
SSXS55. 
[0 0 17] 

[Hg£«?&-f3fc#>©^©] *«fc*^T»7R**lS 
fgBJ!©?^ «*69S: , b©©«fiSfBr#K»wrn«, 

J6rF©£i5 9Xab*. 
[0 0 18] if*«llS«©%BJ«. 

SiXSoX, l»fi¥ilMt:»K©±»K:*SV»T. MEM 

i s • fet©4>&< fby—hnmizttfa-r&tiLmiz 
Tffimm&mi-t. Mtzy-hmmt. HiETaMrat© 

Vi-rn^— * tcH^m 7XttEE#EPiD£*i-5 J; 5 (eta: 

b it isisg^e^jfi t -r * t> © x* & « . 

[0 0 19] ffi:ftB2EIR©3£iPJtt. ###:a«±(C^ 
*BS^UT»J«Sftfc¥ilWWiKMI S • FEW 

rissnfc s o i »*£*-r*¥##J*«i3i&£«Tr*o 

X, HE¥3l#:a«©-hSBt'*3ViX. fflEMI S • FE 

t©'>&< tt>y- hm®tc*t[pj-r-g>eetc, *»Ey- 

h«*©*J«»»£tttfc*MR©S&:**ma»5fc*T 

b fc ^^#:*«HIS&eH^3S <k -T S fe ©X$> -5 . 
[0 0 2 0] m$£3Ett©£i»tt. ¥«^a«±»c*6 

mm&-ftVTMi&-2nfz¥m&mizMi s • fet« 

X, aaE¥*#a«©±«lC*5V»T, MEM I S • FE 

h«*©«/S«tt£tttfc*fHR©»&**ma»&te*T 
SIHBIISRW-. fldE^-h««fcStJET»*«tft«ft 
wt*ii«ufc¥*«^«isiS8««jfit-r*"b©-c* 

-So 

[0 0 2 1] M««4ElOfSn>i. S»ET»«S*. 
Bf^©»«»©^*fi«*»A-r* C £ Ki^ Xil«t4 
ttfeC. ffiET**«©ill*®itt»fc**«JB©£ 
i^XtDi*. flftETaS««tWE^x;i/,i:©tt^W 
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[0022] utensil oBBKafswa. wimr^mm 

SfrfBMI S • FET©^**;i>®«©T:#fc:©*BB 

[0 0 2 3] gftftlSl 2 8Ett©»Wtt. *j»flcaS1R±fc 
*ft»JiS^UT»J«Snfc*S(#JUCMI S • F E Td* 

M^sntsoi s«£^T£¥^#**«[eis8§£bt-& 

T. MiEMI S • FET©'>&< t>b¥— hmWzttfil 
[0 0 2 4] 

5Ct^T-f5OT, I 20 

S • FET©b£l/Ml«JE©«Mfflte&ft-h£-&5;i£5&< 

[0 0 2 5] ±fBbfeli*JB2f3*0%BJ{CJ;n«, #J 

£fc J: 0, ^^^;PO»J«««Sr«Wr* 
ut*iT#50t. •€-©*»#:S±tC^fie$nfcM I S 

[0 0 2 6] ±Bbfc»*3H3E«0«Wfc:«kn«. y 30 

*92fgJC-r-5it*<T?^S(Ot?. -^©M I S • FET© 

[0 0 2 7] ±EU£S(M»B4|E«©5B9§K«fcfttf. ¥ 

«#Jf ±IC^&£nfc1gg:©M I S ■ FET©&*©T 

[0 0 2 8] ±IEbfctt*3Sl OE«©38iSK:«kntf, 
Klltf t ^M«tOP B ^©§i^/h$ < 1 40 
MIS - FET©ljf^3SS^(^±$-a- 
Sfc, F W >^©iSjgE©*l?- 
ifc^^fPTS ££#-?;*-£>©-?, KK>BJE£|6|± 

[0 0 2 9] ±IBUfcI**^l 2IBi?CD^BJt; t tn«, 

S • FET©U€rVifflmJE©»JWtt&r&I±$-&*Ct*< 
Rjffit&S. 50 



#B|¥7 - 13 10 2 5 
8 

[0 0 3 0] 

[0031] mmm i) mi \t*s&mo>-&mwv*> 

-/<D±w¥-mm. m 3 te^<D¥m&mm®&mw<Dmffi 

¥S0. l34te^#:||«0S&gW©gg|$»r®0, 12 5 
«a?S©MOS • FETO«jeS«afl5U=*TIBMH. 
H6ttH5©*«r^O«JB*w-rWWH, 1217 (a) 
ttMOnMO S tiJlt^y- hf&«*jRJ9£: L#tM&B 
EtOii*Sty77i. 07 (b) ttM©nMO 

s \z&ttz>gwu 77.WEtLg\,mn&ta>9m& 

BTifyym, 08 (a) ~ (d) HnMOS©y-h 

*V»ffl«ffiO««S«ry5 7ia. 09 (a) teil#© 
pMOS(C*3tt-2>y- h«SigElKl?tL^^ffl[«ffitCOH 
Mit^77@, 09 (b) ttMOpMOSl:*lt 

70. 010 (a) ~ (d) IJpMOSoy-hfitf 

tEO«^-r^7 7M. 01 1~01 9tt*^i£^J 

i ©¥*^ai§iB&B©go^a4a::«t?s£ffitfi9 

[0 0 3 2] l ©¥3#*aislttl£1ttt. 09*. 

SCMOSy-hTHTSI). ^-fflCMOSy-hJ 
IH'tt. W*JfH2K*?\fc3fc¥ffiiaA#tt©¥ilM*: 

[0 0 3 3] *N*#3 L >.y:7 , l©3Eiff**K:tt, F*ggBHlg§ 

mMArfmwznT^z. rttRis&f^AKte, cmo 

SfO<t5 &&9lHlK&aj«?«fc&©¥;MttliaiElfg 
[0 0 3 4] -€-OI*3»[HlKMB*AOn«ttt, ^ffiOK 

r @gg^© «t 5 &A^BS8^ffi:fr|g&£^£T&7cS&© 

¥*#»aia»*^#»jssnT^*. 

[0 0 3 5] S6I:, *©*«EI»fi*B©*«fc«, 
«»0#>5 S W K 2 #@3B 2*1X^-5,, 

^>^7H2tt, ^JX-tiT^S^i^A (Al) -->'J 
n> (Si) -m (Cu) ^£*»&fc»J, 

[0 0 3 6] ^-wrtgK[slSSM«AOSgBi£^:¥®0^0 

3ic^-To 0 3© i - i momffim&m 1 tc^ 
-r. 

[0037] *$imm i ^ i tt, 

Slat. 1 a±fc»j«SftfclM*JB 1 b 

t. l b±fc«MS3nfc¥3MMi l c t^IAT 

[0 0 3 8] ¥*S#S1£l alt «*ttp#©S i 

¥l*Sllal;H, 01*. «#■?*«© J: 
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MAtfl x 1 0' 6 fB/cm 3 SSTS^o 

[0 0 3 9] mmmi b\i, «A«-»ft:^r-f * (S i 
0,)*>S&<5. ¥3fWf lcte, fcl*frip»<DS iW 

[0 0 4 0] ¥m&m 1 c\Z\i* 0U7LKCMOS 3*^ 
^ntl/^o *©CMOS3lt nMOS3ntpM 
OS 3 pi^f,M$«Il^ 0 

[0 0 4 1] nMOS3ntt, 1 c iZM&Zn 

fc-»©lt«H3n, , 3n, i, *«#«lcil:» 

t::«j£Sn&y-h««3 n, tSSbt^S. 
[0 0 4 2] Y-MMWK3 n, tt, M«S i 0 2 ^ 
S&D, -tOJPStt, «i«10nmg9ETfftS. ffi^C 
13n, tctt, MtL&tm (As) ^cfci&nJB^J&fi 

0 !0 i/cm 3 gSTS^o y-H!3n 3 tt, #jx. 

0, -t©^F*fi«|«ffitt, fclAtfl x 1 0 Z0 l/cm 3 S 
fttf»So 20 

[0 0 4 3] — p MO S3pH ^*$f£S 1 c tdjg 
^^nfc-*f^ffimB3 p, , 3 Pl ^ ^iftllc 

±t»«sti&y-MsiW3 pj 7-hmmm3 

[0 0 4 4] y-M6««3p» «*«S i O, ^ 

13p, icfi, OT^tf*^**OJ:5a:p»5F*fi«*«W 
A£tlT£CK -tCD^Ftt««JiEtt, 1 x 1 0 2 0 fi 

/cm 3 g^Tfe^> 0 y-MS3p 3 tt, mZ-&nM 
<D^)i/Vu>frt>t£Z> a y-Mg3p 3 tctt, #J*_ 30 
SU >f © J; ^ S n WMf ^#A$nx*5 0 , *¥-(D>F 
*E»»«f4. W*Kl X 1 0 H i/cm 3 SftT**. 

[0 0 4 5] nMOS3n(D-^ffiSl3n, <Z>5^ 
<0-#<0*K1Rli 3 n. pMOS3p09-^fflI 
3 p, <0 3 5 3 p, 5ltHL4|ffi4 

[0 0 4 6] nMOS 3 n CDffi^lEMJf 3 n, 

(v ss ) ffloEns bt«aes»casjtt.snTVi 

£<> pMOS 3 p ©ffi#<D4MRJi 3 p. tt, 3lffi 

(v cc ) ffl^sais c ta^wjcgsiasnTv^o 

[0 0 4 7] nMOS3nCOy-Mi3n 3 tpMO 
S3p0y-hig3p 3 4:»4, — #«HC»J*S**U 62 

(V,„) i«»«HcSSttStlTVi*. 

[0048] **i£#u fcfc^Tta, mmm 

1 b^&t^T* nMOS 3 n^oct^pMOS 3 pCOT 50 
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T8B*ffi3n 4 , 3 p 4 6*1X^5. 
[0 0 4 9] TSEmffi3n 4 , 3 p 4 tt, 0O*-«p»cd 
tfUS'U 3 9, nMOS 3 n^i^pMOS 

3 p ©y- MIS 3 n, , 3p 5 £tttt*H 

4 , 3p 4 Ktt, «*.«*^*«0D«t3ft:p«^iffi*3W 
^A^nT43 0, ^CD^M#/iSSte> ^JAtil x 1 0 20 
fi/cm 3 ifltt»§. 

[0 0 5 0] Sfc, *HMmiC*3^Ttt, rtgBHIS&ffi 
ttAfcfcltSnMOS 3 n^ck^pMOS 3 p OTgB® 
i3n, , 3 p 4 tt, *n-etl§iaib«a4 d, 4e£r 

Hv billl , v bits , tt, I^WTXliS^l^Mt: 

mmmj£&* (o) vKiwesnx^s.. 

[oosi] icis^Ttt* rt^imggM^Atc 

«EI»««A«CfefrtS**©pMOS 3 pt3*fLTfe* 

[0 0 5 2] Lfc^ot, i^0nMOS3n$fcttp 
MOS 3 p«l:B)e;H77tS*Eft)l6ffl©«fSR 

* ft ic @S ;w 7 X ««*EE«*&ffl <7) ffl^ £ IS »n«S 
[0 0 5 3] d«J: ^ tC. **J6m IdiS^Ttt, nM 

os 3 n&cfctfpMos 3 p <DTJifc»tt SftfcTSB« 

I3n 4 , 3 p 4 {cBf^C0H^WTX«K«JE*Enini 
T^^i^prtg^bfc-^, Sit* ^-hil3n 3 , 
3 p 3 tTSB«ffi3n 4 , 3 p 4 tO«ft#»S8Afc 
CchlC^D, nMOS 3 n*5<ktf pMOS 3 p©Lt^ 

[0 0 5 4] Jhf2Ufc5lttib««4 a — 4 e*5<k^Ei» 
5a-5dH #I*.«A 1 -S i -Cu^54S. 

cCDm^O®^tCt4, fc|>L«S i O, 
fc * SR^^IBffl ©7>f-;i/H 6 **» j£ $ tit 

Ife^M (TSB#6««) 7t» $6^H8<h{CJ:oT« 
«SnTVi5. ft:*5, fiFf©9H ^JA«S i 0 2 

[0 0 5 5] *^#:^^yi(0^a$lHlS&M^BCO 

ga$^fSBi^[g4ic^-ro ^ctc^, 0tj^_«m^iHiss^ 

ffl^nMOS 3 n«*BrSia^$nTV^ e * 
Bi:^tf§nMOS3n©y-FlI3n 3 i:Ta5ttH 



( 7 ) 



3n' £#*&wfc«ttsnT^*%>©****. cmz 

cfcO. fe^n>y^^>X^, ±ELfcl*J»l§IK««A 
ftfflnMOS 3 n©#<j2{gtC-r-5££;0iBj^£&oT^ 

[0056] s^sc. ic*3^t«, 

1 c<hTg&«<I3 n, , 3p, t©M©»«WBl7 0JPS 
<h, y-hWW3n, , 3 p, ©JPStj&tft&oT^ 
*. tit, #*«0g l fc*H»Ttt. -t©ffi«K7iy 
-hJ&i^MSn, , 3 p, tOJPSOJtfiBfSOfflKK 
StSHitJ:!). «rfc. y-Hi3n, tTffl«S 10 
3n, .h^J&BtbfcnMOS 3 n © L£MittJ££0rS 

[0 0 5 7] ICnMOS 3 n <DMfaffi$.\Z&tt 

*SISS^J 1 iC&I^Tte, nMOS3ni5<to:pMOS3 
p ©»J*^ifcte»»©TJi©l6»Bt 7 £t$< f* £ £ 

$fc-r*;: fefUK 7 £lft©tt 

<Z)feMK <7^-JPHtt««6) ©SB#£JP 

[0058] #ck. ^msiey 1 <D*m&mmm&mn<D 

[0 0 5 9]ZCT(t nMOS£0!l£LT, HH> 

5 6 idi 

[0 0 6 0] fci5. 0 5«SO I S«±tC0fig$nfcil [0 0 6 8] 

»0nMOS 5 OCO^jgSrS^WtC^TBlT-^-S. 5 1 [ft 5] 
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bt^5, H3 6 5 OllSf^W^i^STi 

T&tK 0 5(C^TJ:olCX-Y©ffiS^S:<i:-5. 
[0 0 6 1] ST. (?-f*JU«B) *^ 

©ggDlC^-pT. Tf2©ftl©Gau s s©SS£ 



d 1 = Q 

. 5 3 (D^a&mmffi 

tfRSSft. TfB©ft2©|« 
M(f Q. . = 0 t L 



[0 0 6 2] 
[ft 1] 

<£ D 

[0 0 6 3] dtl(CJ:0. 

[0 0 6 4] 
[ft 2] 

Q G = Qn + Q B+ Qsub 

[0 0 6 5] ^CC-C07Rt->->-VJI/*iA (y) tST 

-So 

[0 0 6 6] 
[ft3] 

Qo— C 0X (V G - 2«J F - V (y) ) 
[0 0 6 7] 
[*4] 

Q B = -<3 N SiT S i 



) 



Q sub = - C B *x CUT (y)+ 20 F - ¥ sub 

... «. ¥*t£#Jl 5 3 5 2 &©«{Sttfttt*jR 

[0 0 7 0] 
[»6] 



[0 0 6 9] CCT\ C. M ttJ*ffiy— h*« (=£ 

.. (y- nfiiw)t©««*) /t.. <y- 

UirS (=1.6X10 " C) £^L. Ns,tt^«ft:B5 

* _ 

Cbox ~ 



£ ox 



( 



ox 



)T Sj +T 



BOX 



[0 0 7 1] £ Si \ZS i C0ii$TS^>o 40 £ LTTlSCD^C 7 5 

[0 0 7 2] #;^T\ ±fBLjfc»3M&5£»2 iCftA [0 0 7 3] 

ffc^itCcfcO, ?t**««fQ.^ * (y) <Z>HBifc [»7] 

* 

„ qNo;Tq; Crox 

Qti = -"C O x((V c -20 f - 31 31 4--^(^sub-2 0 F )) 

Cox Cqx 

Cbox 

- (1+ )^(y) } 

C ox 

[0 0 7 4] i*. nMOS(D«^t F l> 7 hJ5fc#** 50 ^#T'& 9, H U-f >«flft I dI tt, TIB<0*8 T*"T ^1 
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[0 0 7 5] 
[*8] 



Ids= "WQ n u n 



AW (y) 
dy 



[0 0 7 6] :cif. u. «^r+'J+' (WF) ^BlSSr 



W 
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T83©»9© HU-f >*Bo?t Ii. £*-r»#r 

«. 

[0 0 7 7] 
[*9] 

* 



BOX 



Vd 



I ds = — Cox/"nC( V G -V TH )V D -(l+-f^)^) 

L C-OX 2 

[0 0 7 8] HCT, V T tf,. b «»^t>fc [0 0 7 9] 

£#©U*WB«EET»9, TBO* 1 0 OiCTSSn [RIO] 

* QNsiTsi Crox i i 

V T H=0MS+20 F + + ^^<|^s U bl+20 F ) 



Cox 



Cox 



[0 0 8 0] ^ s ^¥*#i5 3^y-MI 

5 0 gi<Ott*W»clST?**. Sfc, 5 1 <h 

[0 0 8 1] 
111] 

^6Ub= V b - 0 bs 
[0 0 8 2] Cut, y-Hi5 0gO#ftitTn 

P§OS i Srffllifcfr^t> *« s =-0. 9 vtao, 
*P=»0.3VT65C<!:*^2(i) F =^J0. 6VtS 

^4^tcj:o, v TH >o<oBfao«*i9:3eua:t , j-n«a: 

[0 0 8 3] £0>±JBL;fclBcl OOS^SCLTnMO 
S 5 0<DV TB £#fflUT^:7iL£l8€:BI7 (a) , 
(b) {C^To 

[0 0 8 4] 07 (a) tt, W^tt^WfM 5 3 



S: 3 5 nrru 



[0 0 8 8] 

[0 0 8 9] 
[*1 3] 



15 2 12 0 niru 

* _ 1 

v TH — 



20 



30 



^SfeWSAiiC. **ift©»^tt. ^CttenMO 



S 5 0<DS*S*T»Sy— hif6«lB5 Ogox 
[0 0 8 5] H7 (b) tt, ttiS^KSH^fciS 

[0 0 8 6] Sfc, ^#Mi5UnMOS5 0^)T 



±SBLfcic7, 
2(£>j£<h&£c 

[0 0 8 7] 

[812] 



1 0*3j;tf»i l<Z>j£*>STiE<B&l 



1 +r ( 



qN s jT S i 
Cox 



££T\ r c ttTECDR 1 3 CD^TSH* 



* 

C BOX 

Cox 



( = 



ox 



BOX 



[0 0 9 0] Lftibt, <f> MS , * bI *5ct^r c C£>£9 



[0 0 9 1] V TH *^ <J> ks , *b,*3ctyfr c 

<kt), £^cfc5£^tT<5rt>*ei8 (a) - (d) 
"To nMOS3n^-hi»m #Jx. 

* tlT S n U U a > S p JRtR U 

tt, «A«(SaiflE<OpJEJ?Ftt*3^»ASnfcS 
50 tfiJtf*. 
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[0 0 9 2] 08 (a) B, y-h««3n, 45«fclTF 

0.3 V, 2* F te, WA«0. 6Vit§ e £0*§£\ V 

0iJx.«mM«JE^3-5 V^8§, Wx.B0.3-0.5V 
1-0. 1 5VggT^^)o 

[0 0 9 3] 08 (b) fj, y-hi!3n 3 *5j;tfT 10 

^SSnt^S. dilTtt, <J>,, s *3<ktf<f> bI tt, #*Jx_B 

-0.9 V, 2 <J> F B, #jx_B0. 6 Vt~TZ>o 

V TH B, r c fcM^2*<, WA«-0.3Vtat); BfS 

[0 0 9 4] 08 (c) B, y-hM3n, ©tms 
pJgsRU vUn>tb, TSB«H3n 4 G><m*n7g/tf 

te, fclAWM. 3 V, <K S B, 9 V, 2 4> 

F tt. Mi«0.6VttS. V TH tt, r c <D 20 

ffltC«koT#J«T-5e:i:^T#So #JX-BV TH =0. 5 V 
£**T*&»K:B;, 08 (c) *>&*iJ*J;'5fc, r c 

[0 0 9 5] 0 8 (d) B, y^Mi3n, CO 

fffl^nWJyU3>tU T{Bttffi3n 4 <0*m£ 

-0.9V, <f> bs B, 0J*_friO. 3V, 2<f) F tt, PJAHO. 
6Vm o V TH te, r c OfifJc^oTftJ . 

fflT£££a*T€r£. 0JAKV TH =O. 1 SV^Itl, 30 
fz&\Z\Z. 08 (d) J;? id* r c £, #lx.B 

o. 4g^t:tntf^^o 

[0096] z(D±v\z, #mmmi<D¥m&Mm®9& 

glSlC&^Tte, y-h*i3n,iT»tI3n 4 £ 

-r&to*, y-na3n, sft^wsni^ 
*m <h j§?j« $ nil t \z ct o t#j/&t * r <t tc .t 
o, m*mmmi£xmft-t%m&\z&^T, h^^mm 

[0 0 9 7] dtlte, c+«)*93RcO«flE* 40 

-o. 3 ve«o«eH-cffi*jcKffi-r*rt*<T€r*t^ 

[0 0 9 8] Sfc, r c <&*ffc*/15y*K:#T*L,# 
^««JEE V T „ ©*{fcfc Jttt«/h£ < £ £ CO 

8 (d) CD*»jfiK:*3^Ttt, «|lc^W^ 50 
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[0 0 9 9] Sfc, 08 (d) ©«iBtc45l^T«, 
#JI 1 c 4 , O^'i7^C0ilS^7v^< IT, U€?^tt*JE 
V TI *tt«!-r*21tfcJ:0, 0 8 (c) <7)«it©*^<7) 
<k5Sc^aSf*:/il c <kLTK<!:/u<!:XttS i 

[0 10 0] —Jj, 07 (a) , (b) KfcfJfc-TSpM 
OScov TH co^^^^09 (a) , (b) tC^To 

pMosoy-hti»»it m^tmn^m^ 
^**^ffl«tt, «A«««aEop»^»B*««WAsn 

fcS i TftStfigfSo 
[0 10 1] ZLCDM-B? IZ&^T, V TH ^, ((>„,, 

(a) - (d) ^^-To 

[0 10 2] 010 (a) -y-hllS*<t«T»« 
ffi<Z)*r»Sr*{C p Jg* U U 3 > t Lfc«^^SnT 
^S. <t> BS *3cfc^* b . f*. WAH-0.3V, 

2 <f> F B, Mx.«-0. 6 Vi:t^ dCO^, V TH tt, 
r c lCM«*!K> WA«-0.9V«h&^o 

[0 10 3] 010 (b) tt, y-h«B*5,fctrF»« 

£dTtt* s s te, mS0.9V, 2 

fCM«at<, fllxtfO. 3 ViftS. 
[0 1 0 4] 01 0 (c) B, y-Mi0W4^P^ 

£L&«^*^;*nT^£. C^Tii, * KS B, 
-0.3 V, 4> bs B, PJx.B0.9V, 2<t> f B, 
0.6Vt«o V T „B, r c GOffilCJcoTffcJ 

inc^m^o wtl«v th = -o. 5 vs^-rs 

fcfetrtt, 010 (c) *^*»JSct5{C, r c ^, PJx_ 

Bo. 7 5gSi:t*nTO^o 

[0 10 5] Sfc, 010 (d) B, y-h*S<Z)4J#Sr 
Sn»#U5/'j3>iU TIB«ai<Dt#»*p»aSU>' 

lOS^Tfe^) . ::T(})»sH PJX.B0. 9V, 0 bl 
ti, PJx.B-0. 3V, 2<J) F B, WAH-0.6Vtt 

PJx.BV T „=-0. 1 SVSISa-r**:*^ 
tt> 010 (d) ^^W^J:^^, r c PJX.B0. 9 

[0106] roj:5tc, *n&mi<D*m#$m®i6 
mm\z^x\t. pmos 3 pic^^Tt), y—hmm 

3p 3 tTMi3p 4 t*tfc*H*©a3a:*«»^«t 
fC43^T, b*^ffl«£EVi l 6«!lWttft<«!lW-r*Ct 
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[0 10 7] ±gBbfcr c ©KJfcieHlC^HTIJi 

[0108] s-r. 0 8*3<t^0i otcio, ¥m&m 

1 c05Ftt«j»«**jt«-fi^»^fc*^T, nMOS3 
n©U«*tMB^ffiV T i,£. {BJ^teO. 1 5V~0. 5 V (V 
ct =l. 5 V~5 VOl/1 0) <hLfc*|-3\ «TC0«fc'5 

[0 10 9] ffc*>-&. y-f-t!3n s ©ffif&fcmS: 
n M# U -> U a >. TSHBS 3 n, Offiffctm* p »xR 
l Jy | j3>tltNf, 0il*.te"r c ^0.4T^ (i£ 
(0). 

[oiio] y-bn®3n, g>*tj£*m&p& 

#UyU3>, TSP«M3n 4 n##U-> 
'Jn>tLfc«f, 0fj*.te*r e SO. (iC<2)). 
[0 111] — 7j\ pMOS 3 pCDL^MfittEEV 
t„£\ 0Ux.te*-O. 1 5 V 0. 5 V (V cc =l. 5V~5 

voi/io) tbfci^, WTo<toi;&5. 
[0112] -*-&*>■&, y-h««3 p, (ommmit 

nWU-/'J3X T«*« 3 p 4 pJB# 
'J ->'J a >t LfcP#. 0!l*.te*O. 8Sr c ^1. 
(j£(3)>. 

[0 113] Sfc. y-MS3p, <Z>ffij£#tt£p& 

U3>iL&^ ^tel. OS r c S1.2T&-3 (St 
(4)). 

[0 114] Ufc*bT. 5£(1) tit (3) iKDm.^, 

SC<2) £5£(4) to»^-&K:«k-3T*k:*ja-r* r c te 

a», ±0. 3 veaEo<eHTf«^-r*ct**«iffi3tt»^fc 

te. nMOS3n©LtHi«EV tl ^ WA«0. 1 5 
V~0. 5V (V tc = l. 5V~5VCD1/1 0) <h b£:t§ 

[0 115] rfc* -5. y— h««3n, 
n»j|?U^'J=i>. T«««3n4©**j£*m£pjg# 
UyU3>tlit^ 0>J*.teO. 3S r c ^1.2T*5 
(5$ (5)). 

[0 116] y-M!3n, ©fltfttm&pffi? 

#>J->Urn>. T»**3n, ©«fifcHtt£n»#'J-> 
'J a><fcLfcl$, #|;t«"r e SO. (i£(6)). 

[0 117] — pMOS 3 p©L£VMittJEV 

th£. 0iJ*.«"-O. 1 5 V 0.5V (V CC =1.5V~5 

VO1/10) tl/fci^. KTCOi^fCfi-So 

[0 118] -Tfcto-fe, y-h«S3 p, ©««#»* 
n»7RU->'J3>. T»*« 3 p 4 ©**#»£ p»# 

U->'Jn>iUfc^f. #J;lte"0. 3^r« SO. 9 ~T?&>%> 
<5S(7)). 

[0 119] Sfc. y-h*«3p, SlAttflSpflt 

jJ?UvU=j>, T»ti3p, ©#tJ#TO£n^'J-> 
>)a>tLfzm. MiSOJ^r, SO. (5$ 
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(8)). 

[0 12 0] U:^T, nMOS3nMO!pMOS 

3 pcoL^immm (®m®) mteo. i 5 v~o. 

5Vtt£Z>r c ©fgBte, TSfi©teH{"T*^i:*^ 

[0 12 1] -rfcfo-fe, y-H*g3 n, , 3 p, ©#t 
mm&nW-ft U ->U =l>. T9$H«i3n 4 , 3p, ffl 
ttJfcWftS p »tP U -> U 3 > t U)fcl$. #J*.te'0. 3 S r 
, So. 9T*5 <SC(9». 
10 [0 12 2] Sjfc. y-h*ffi3n, , 3p, ©ttj$«f 
^pM'Jy'J^X TSBmS3n 4 , 3p, <DMl& 
mm&nMtfVi/Vzi>£Ltzm, CSJA«0. 3Sr c S 
0. 8T&3 (j£(10)) . 

[0123] wz. #.m&Mi<D¥mfcmm®&mmv> 
mmummzmi i~hi 9fc«fcr>Ti»9!-rs. &*s. 

OS 3 n<D?).$:M!8.-?Z>iM-£\Z'D^TWiW~TZ>, 
[0 12 4] Jf, EI 1 1 (C^-Tcfc^fC. 0iJ*.te*pfl2© 

s im*^&§*i*Mi c, ©±®±tas?* 

t57^ FffilUR 6 ©MfcfMKR 7 ZM&TZo 

[0 12 5] ggViT. -?-«)7^-;H**fiiB:J^6feJ:^lfi 
IUK 7 ±fc. 0!l*.te*n Btf U -> U 3 >fr 5 
CVDSIfiaoTtiiLfct, -C-0##BIS7* h'J 

TgG*H3n, *»j«-r*. 
[0126] ■?■©«. 19 1 2 C^TJ; 5 1C. ¥3S#St£ 
1 c, ±fc, M^.tfB P S G (BoroPhospho Silicate G 

lass)«ft>5&£iftiMRl b, *»«t*. &*S. -hfB 
30 Lfcigilbll 7^— ;H«*«aB6. i»!7t5i 

tWfilHItlb, CJ:oT»l*S*l«. 
[0127] #CV»T. B 1 3 fC^TJ: 5 (C. 

lc, t. ttfcfl3jSLjfc¥i*#2S«l at*. 

Sic ±fc»fifc«*ftfc*ft»yti b, ftlHHc^rtES-B-fc 

«1 ate, ^J^.tepfg(DS ifigS^ea*. 
[0128] ^V^T, m 1 4 t jR-f <t O K. 
lc, WMBSrW^T-g). CCD^, 7-<-;UH*6i»M6 

40 

[0129] EI 1 5 fcS-f J: -5 !C, ¥mi£B 1 

c cO±ffl&^ftf«. C t iZ J; 0 , 1 c ±icy- 

h*6«JK3n, S»JdSLfc«, 1 c iSJ:«7^ 

-^F*6^6±(c. «A«#'J y'J3>^C VDffitC 

[0 13 0] ifcViT. ^CD3j?U->U=i><Dy-hmW 

T/1^-^>^-T-5^i:l3J;0. 1 c Jitcy- 

50 K113 n, So 



( 11 

19 

[0 13 1] tt^T, 01 6 l~^T<=k ? tc, dr-hmS 

3 n, m^tlT. *mwm lctC, 0!l;t#As35 

o«k 5 * n M^mvoz-f *>nt>&&mm\z£ ~z xm a 

f^dtiCtO. *3$#JI1 clC*5V^T^-h«®3n 
, OMfiliC— *f«4£iStJ13 n, , 3n, &B0L?2>. Z. 
ttfCkfl. *^flCll:nMOS3n^n. 

[0132] 0 1 7 ic^r<±; "5 (c *m#m 1 

a-hl^Xh/t^ — >1 0a*»j*L£», ^CD7*h 
U>?* h^*-> 1 0 aSrVX^t bt, 7>r-;UK*fi 10 

JHK6icTareS3n< i:atsx;i-*-;n 1 a£ 

[0 13 3] &V>T\ m 1 8 tC^f «t3t*. 1 

-htffi3n, _Lf£. 0tJ*.j£PSG (Phospho Silicate 
Glass) SifcttBPSG«Sa»Sfc5l6lifcm9***-r 

■So 

[0 13 4] m^X. mi 9 ^TKTct^iC, ±|SL^cX 
;i/-*-;H l aCDffiaol6fiaB9Jc. TBHS3 n 4 
ldt5X;i/-*-JH 1 bSMl/, fiiI3n, , 20 
3n, J:<Dlfi«IK9(Ci£«Ji3 n, , 3 n, tCiiT^X 

a i - s i -cu^&a>sfc*»#K&*«-r*. 

[0 13 5] f©»#BS7* h'JV^77^ 

4 a, 4b, 4dfe±atE»*S»J«t5. 

[0 13 6J iKOi-SJC, **M«1K1*^T»4, J^T 

[0137] (D.soiSKM^nfciiiib* 

fci3l>T, 1 c t:M$n^nMOS 3 n^«t 30 

tfpMOS3p©T»L Ta51l3n 4 , 3p, ^ 
W\ ^<£>TgBS^3n 4 , 3p 4 fCF^^HS/Vf TX 

[0138] (2).nMOS3nt5cttfpMOS3pOy 
-M!3n 3 , 3 p 3 ©WH-i, TgBmS3n, , 3 
P< ©«»tStt»HRc!)a»:*«»jc±^T«J«b, 
nMOS 3 nfei^pMOS 3 p (D^\ ^;i/fig«Jc*5W 
S^^^Jl/^ttffiSrfflW-rSilii^ckO, nMOS 3 40 
niSitfpMOS 3 p©U^l^ffl[«JE©*JW1t*S6i* 

[0139] (3).nMOS3n*ct«pMOS3p©y 
-MfeilSn, , 3p ? OfSt, S&CHR7 
IlciTgEfl3n 4 , 3p 4 £0|Ifl<otegklR) £© 

m^oit^m^mzm.^. nMos3n^wpMo 
s 3 ^jimmz^f^^^^m^m^mm 

T^^fCcfcD, nMOS3nM^pMOS3pOL 

50 
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[0140] (4).nMOS3n^pMOS3pW 
-MS3n s , 3n 4 t, TSK«H3n, , 3p t t 

tfpMOS 3 pcoeig3>^^>X£^*$i+£C£ 
**T€f£<Z>T\ f©nMOS3n*<tt;pMOS3pC!) 

T, f ©nMOS 3 niSAOtpMOS 3 pl:±^Tttl* 

[0 14 1] (5).rt«EHft««Afc43ttS*»©nMO 
S 3 ni5<ttfpMOS 3 pl:»LT, *n-en*ffl<Z>H 
£/t-f TXtiSE^W^ 21 £ S LAc £ 4: fC 

i^£DnMOS3n^fdipMOS3pSCBS 

[0 14 2] (6).^#I1 c tTffimffi3 n 4 , 3p 

[0 14 3] (7).±E(1) -(6) tCctO, ttte&itfffi 

[0144] 2)020 *5 ctrXia 2 1 te^fgBJ 

022^3 0tt-t©**#«aiaK««<O«iSXfl + 

[0145] *HJfi^J 2 KliS^Tte* 020 tC^-T<t 5 
TSBmiS3n 4 , 3 p 4 ^\ nMOS 3 n43<ttfp 
MO S 3 p OT^O^SMI 1 a CD±gBtC^j5&£nfc 
S£«JiiC<toTJg^SnTViS 0 fit, Tffl$«ffi3n 

4 , 3p 4 t*W#a«l atCD»-&»««*»Ci!S;t>fT 
X £&£<t 5 tc, B5£A>f 7XttJE«JBEfllE*SlV b , . , fit 
J&>5T8ES«3n 4 , 3 p 4 t^EpiP^n^S^AWTX 

a^fflJnan*a««JEEV b t 

[0 14 6] d<DT3SmiS3 n 4 , 3 p 4 tt, y— bM 
H3n 3 , 3p 3 tJ4tfc*BI*CDStt*»ft^S3a:0, 

SR«<D<fc 5 & P ^M^#A$nTM$ 
nt^^o &*3* y-hf!3n 3 , 3p 3 tt, ifrfSSi 

[0 14 7] Sfc, *HJfi09 2^*3^Ttt> ISOnM 

05 3 n (7)ffi^OTgP«ffi 3 n 4 ^XM2aflt» 
^K^n. It^c^pMOS 3 p<a«»©TBB«ffi3 p 4 ^ 
^x;H 2 brttCJg^SnTl^o ^XJH 2 a, 1 2 
b»4, PJAtf n WItKOA s ^A^tlT^O, 
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■€ f n««4 f , 4 g t*«wfc»ttsn0ffi©*ffiK«a: 

J£f 3 C <h ifi ~*im i & o t v . 

[0 14 8] cn^lZJcO, TSBmS3 n, , 3p ( © 
tifetr. ISfflMOS • FET^»5«^TbMOS 

[0 14 9] $.tz. ^mmm2\ZH^Th, 02 11:^ 
t±5t. *MB£tt0!ll tra*. n«B»fi«B (02 
#88) ftfC&tfSnMOS 3 nlC&t^-ni. -£-©y— h 10 
il3n, i. TgB®H3n 4 t*««ft«UC«ttSnT 

dntCtD. ^©nMOS 3 n (DfcMzi > ? & & 
>X£l*|g&[IJ8& 1 W!£A (02#R8) flOnMOS3n© 

[0 15 0] fc*S, 6aH, ^-^KlftlHKSSL'T 

[0 15 1] JfcK. **SS0!1 2 <D¥3»#ftatHlBJgB® 
JBS*ft«4H2 2-H3 OCioTKflt*. &*5, 

*^SS0iJ2(Ct5^T : fo^^ffl*tC-r«)fe*. SOI* 20 
S±tnMOS 3 n<D&.$:Mi$.-rz>m£rlZ-Z>^Tm.W-? 

[0152] s-r, 0 2 2 \zm? «t 5 ic 0y*j£pj£© 
s i«Baa> i c, K«L/»b«iat 
SST^i^iO, *lMiic o±iB±fc«e»Jg i 

[0 15 3]«^T. 0 2 3 iC^T-i: 5 (C. ¥^#S1£ 
lc, <fc. ffi{Cffl,lcUfc^«#:S«l a tS. fttMf 1 

■5. tt*, ¥»ffc»1£l att, 09*.tfpJB©S i 30 

[0 15 4] *©». 02 4(Cit<t5C, 
lc, ©«M^W«-r-5CtitJ:D. ^lftllc« 

>1 0b57* hUV^77-fgffii:<t^TMn. 
[0 15 5] ^©7* h h/^-> 1 0 

1 2 a^r^-T^o 

[0 15 6] i^T. 7*hl/yXh/^->l ObS: 40 
iSbfci. Bl 2 5 lC^-T«t 5 tC. f§#ilcJ:II7 
* hUzSXhn? — > 1 0 c^7^- MJVy77-i'K» 

[0 15 7] -?-©^, -^©7* I- UiSX h/1^-> 1 0 
cmj'iLT, a©±gB©>7X;H 2 

£ t «fc 0 TgPm® 3 n 4 

[0158] ^^t, la 2 6 (c^-r«fc 5 iz. ¥m&m 1 
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[0159] m*x, ei 2 7 tc^-r«t 5 f-. ¥%n$m 1 

[0 16 0] *:<D'&. ^©#'J->'Jzi>$7^- h'JV^ 

ftllcllcy-MSSn, £J£/&b7cf£. *©y— 
hi!3n, <&-7Xi7«i:UT, 1 c tc. W^.tf 

a s m<D <t o fc n m^mmz-i *>nt>&&femiz 

I3n, ©MiHic— tt©i££StJ13 n, , 3 n, S^fiTT 
*. £ftK«fc»J. ¥i#ilc±l:nMOS3n5ffS 

[0161] 028 fcw"T«t 5 tC, 1 

c, 7^-fHiii6 atmuy- n, ±K 

7* hl/vX hA^ — > 1 0 d%mi&Ltz'&. ^(Dy* 

JKMR6 atcTgB«I3 n,*S«fctftfx;H 2 a Clf 

£7Jl'-*-;H 1 a, 1 1 d*^fig-r^)„ 

[0 16 2] iggUT. 7* YVVT. — > 10dS 

f&SLfcf*. El 2 9 iC^-Tct ^ K. ^ftllc, 
-^h'ii!6 a. )V\ 1 a, 1 1 d&£.tf 

y-hllSn, ±IC. MiJPSGSfcttBPSGf 

[0 16 3] -?-©fg. *6ig:M9{C. TgB«*S3 n, fcJ: 
tf^x;H 2 atCjg-T&TUl'— ;H 1 b, lie* 

•ktf&SUiSn, , 3n, ±i;it5x;p-*-;n 1 

c£J£f£LAd£. J6i^M9±!C, fi«Jx.«A 1 - S i - C 

fg, ^0®ftll2^7*hUy^77^ftffifcJ:t ) T 
/V-rymitl;,};!), 0 3 0 (c^T «t 5 tc, §1 

HiLfl4a, 4 b, 4d, 4ff§Mt5. 

[0 16 4] d©j:pic, **ss^j2 (c*vixt>, mrte 

[0165] immm 3)031 \t^mmm<Dmmm 
T*a***i^«iHi8S««©B«KffliaT*4. 

[0 16 6] *£ttffl3©¥*#&ttl9Bgat.i. «A 

(JDRAM (Dynamic RAM)Tfe*. -t©^ U "tr;^^ 
©$T®l2£ig3 1 IC^To 

[0167] lOC/t'JtJl/MCH mA.\tnUOS 
3nt + t^y^ 1 3 tt«toTSIfiE*nT^S. 

[0 16 8] nMOS3n(l 1 c ±tCJgJ&$ 

nt^D. -*t©t£«C«3n, , 3n, M6«K 
3n, ty-HlSn, i:€rWbTVi-5. 03 
1 tctt, ^J^.«2-3©nMOS 3 n^ESnT^S. 

[0 16 9] tKttn3n, Irtt. fltrfBHiS^J 1 , 2 till 
«(. 0iJx.«As^©J;57 l e i:n^ij5E^75^A$nT^ 
So *-©=F*fi1feiMEtt. 0ij^«l X 1 0 !, i/cm ! n 
"^^WtetS!^ 3 n, tt, 2 0©nMOS3n 
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KggttSftTl^*. f-^iDLH flffJAtfA 1 - S i 

-C U^^b7S-5o 

[0 17 0] y-htffi3n 3 #J*.«pJB<B#L)>' 

^«*««tt* #Jxfcf 1 X 1 0 !o l/cm 3 SflETft 

[0 17 1] *H«SOT3K45^Tt>, *6SJ1 1 b 

■ffC&^T, 2^cDnMOS 3 nOTStcTgBmH3 n 10 

iC, nMOS 3 n<7)U^l/^M®IE^H)TM^ffi{CiS^t~^> 

[0 17 2] -Jj. **rtis9 1 3H mmm 1 b+K: 
is 9 1 3«ClctsailCDT€?«l^«ligta:oT^Sitt s t> 

\z, 7Ji/77i?f:g@nv7 hX7-^ti:i^ 20 

igt&oX^S. +tAy?13SnMOS3n 

[0173] +t/v>^i3it *y/^i/9mmmmi 

t/V>^ffllSl3b, 1 3 c \ZJ:vTffifSL2tlT^ 
Z>o +t/V>^ffltSl3b, 13cH 

tt> #J*fcfAs#jWfl^SnX:fc9> *<Z>^*M»»fiE 30 
tt, 0iU«lxiO Io i/cm 3 SStftS, 

[0 17 4] 3b, 1 3 c(Do%C0 

±*0+t/^ffltil3blt ±IBL£:nMOS£) 
ffitI3n, i«»«fc«ttSftXV>S. Sfc, 4^ A 
y^fflS8l3clt 2:3CD*WlS'^co*ai<Z>**A 

[0 17 5] ^Oct^ic, *^JE^j3{cictn«. HT^) 

[0 17 6] (D.DRAM^^^UtJl/MC.^Mt^ 40 

Tl^ffiSIl b + ^RWfcctJCctO, filtllc 
©-LJBtc+WV;^ l 3fcjEHr*a2S**»J«*tLj8^ 

[0 17 7] (2) . D R AM© / ^ U t ;i/M C *«fiEt 4 
*^A5>^13£, SO lS«f£43tt£¥3M*:Ji 1 c CD 50 
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[0 17 8] (3). DRAMO^t'JtMCSi^n 
*V/V>^13S, ^t'JtMCSMfinMOS 

B»*it*S-B:SC:ttt<, 1 3 

[0 17 9] (4). DRAMO^^U-trJl/MC^^Jsg-r^ 
nMOS 3 iKDTmtzTfflm® 3 n< SRH 3f3£©H 
SAW TXtffi^W^ £ t S pftii bit d i ICi 

[0 18 0] (^JfifcK) H3 2»S*»MOftS<Z)|gJfi«| 
H3 4f4C<0**#*«|gtt««JC*tt4««O«#ii 

[0181] *mmm4<D*m»mm®»mmt. m& 

ttEEPROM (Electrically Erasable Programmable 
ROM) -tO^^EU-fe^aS^WaBISBIS 2fc 

[0 1 8 2] *^J£««J4fC*3ViTtt, EEPROMO^ 

SO iS«o»»ii bti:»*3nW4. 7P — 'T" 

[0 18 3] **Jfifi»J4td*5ViTtt, 0iJx^TA^>^> 
xSaMJfccfcD, *»#ilc«*67D-r-f>^y 
-h 1 4tctt J f L *-5^ttiE7L*ffiAU, :7D-tV>^ 

y-M 4com^^^^^cifCctDit$s^fst»-r^>o 

h 1 4^^Mftll cWc^Si^dchScJzo 
Xfr5 .fc^lCfc-DX^So 

[0 18 4] ^43, a>hD-;i/y-htLT«ffi-r* 

tlT*3 0, *O^F*E«J**tt, mtflxiO'Vcm 

ccx\ v g n>ha-)iy-hizmn2nz> 

[0 18 5] £iIX\ »*i&*#»<&0!l*B3 3&&Z$ 

[i3 4tc^-ro Ptrat, -t, w;, " i" s^&^p#£ 

*U «M«t s — t 4 tt, " 0" #£i£*P#**LX^ 
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[0 18 6] M3 3ie^-rJ:5ie, " l" mz&fr\zm 
bTtt. Wittfy-h*S3n, (CO VSrftJJnU ££ 
SflEV. £flS«ffiV L fcLt«8T, -^ffif|3n 
, , 3n, fCitSttffiV, $rEnJiD-r-5. Sfc, " 0" 

*f©t£$Cjf3n, , 3n, ie{£@J£V L SBJftrr*. 

[0 18 7] EEPROMiffOS^. " 0 " 9 

^j^Tte. ^iMSl a.£H i ghi'T-SCDT, E 10 
P ROMWtC«jf^$-&^(Ct±, K*M»Ha#t*T*-JP^ 
U7" 0" tLTMK 

[0 18 8] 0 3 4ttft«E*«efflL&tM§££$ftUT 
S3 4(C^-T«t3lC. " 1" ##&*(C{SLT 
tt, PJ^.«y-h*ffi3 n, (CO V^EPiTJU Slg^EE 
V. SOVtl/ftttiT, — *#©iS*WB3n, , 3 n, 

[0189] sfc. " o" l,tw:, mz.\z 

„ (CO VSHWQb&ttirc, -Jl©KffiI3n, , 3 n 20 

, (co v£EniD-r&. £©». ?-**;HH«©«W£, 

o, «i»Bt7*affl*-a-T" o" #^3A*.-r-5<, 
[0190] e\©=t3(c. *Hifi^i4ic«tn«, bit© 

[0 19 1] (D.EEPROMO^tUt^MC^i^ 
1 b H£fc:<fc0. ¥^IlcO±I(C7a 

ifi #"1*6 £©&«&, ¥&tt*8tlBl& 30 

IBtaaOTr, &M1£©ffitr>¥«#»l&lBl&£B$£tt 

[0 19 2] (fl.EEPROMO^t'JtMC^M 
t570-f-f>yy-M4S, SOIlfiffliigl 
l b + tcigWcittCckO. 7;P7r»«SSJti<-r 

[0193] (£ffi0H 5)035 tt*%H©fl&©£tt0!l 
T&£¥«ft3Rtt(iItt&a©£tt0rB|g|. 03 6te;i© 

[0 1 9 4] *^M^J5{C*3ViT«. 3>hn-JUy— 
h 1 5 1 aO±»l:»)«SnTViS. 3 > 
ha-;i/-y-M 5 fit, ¥*#S1£1 a©±S$(c. 
tfAs«©.fc5fcn#^tttta«»A3nTfti3. ^©^ 
•GMSftH. 0U*«1 X10 !, i/cm' iST-*5. 

[0 19 5] *^SS^J5 (C*3ViT«. 3>r-P — 50 
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)V*f— V 1 5 jP3M|#£K 1 a JC»J«Snfc^x;P 1 2 

(c*3tt-5n> Hp— ;uy— h l 5^©ttJil9:^*#^(c 

[0196] #3W60y 5 ©*£. 3 > h p-juy- h 1 
5teTOll-rs«/EV c *iE©K*£Efrntf. 

i ci©tf#7D-f^ >yy- h i 4tijicaA$n 
a<&o, 3> hp-;uy- h i 5 fcEpjo-r^ttiEVc 

$r^©«ffii:-rn«. 1 cfldOIEZWOP— -7=- 

[0 19 7] ««©»€ra**i«iH*«fK*tt**£E 
ta^©^ffi&0 3 6(c^-r„ »#&**«fctfiH*»f£ 

u *slis^j 5 ©*§-&. d> hp-;uy- m 5 tcffisa 
jnsiEv, ffi^@3 n, ©*ttJ:o 

[0198] £©±31^ ^mmsiz^xu. mis 

*iS^J 4 T"t# 5 hfc3&*©ffifc . «T©3&« S» Silt 
[0 19 9] (l).S^EEV b 5— JSC?* 5Ct*iTt 

[0 2 0 0] (2).&^ ; EU-fe;l'MCiC*3ViT» ¥»#:S 
«1 a©±«Sfclfi«JB^5«:a3>|-n— ;uy— M 5 
£KWjfc££fc:«fc0. flW8©»Sii**«t««*K:«llx 

[0 2 0 1] (3) . ¥ V#£4K 1 a ©^*fi«»«*fi«-r 

[0 2 0 2] (£lg0i| 6)037 t£*5B9J©fl&©£%0!l 
T-£5¥ag#:Jil*ilH]S§glS©ggBI0rffi0, 0 3 8 ten© 
¥tt#*MlllBltt&B©KnB3r (C4o ?>J©^J 

[0 2 0 3] *£jira6©¥*#JMllsItt£Btt. ^JA 

(SCCD (Charge Coupled Device)^©<t-5^i:«?t^ji 

W*0 3 7 iC^t". 

[0 2 0 4] 1 c±(C«. tUUKl 6 a*y>b 

Tl«^C©CCDtt1ll 7 aj&*Bf3e©W«8SK:ifi»*nT 

sas^nxv^o ccDtii 7 a\z. mxMvwxn-fc 

'J -> U u >fr «=> ^ 0 . -€-©?F*ie#3ji^«. A« 1X1 
[0 2 0 5] *LT. *HJS^J6(C*3^Ttt, ¥^#Jf 

1 c ©t@(c <bMiuit 1 6 b * n- ltis^© c c Dnm 

1 7 b^ii$nt^4. CCDftl 7bH S^tC 
WStrSCCDttSl 7 aOWfcBMSnT^*. cc 

DtSl 7 bt>, 0!l^.«p}g©7pU ->U 3>^£&0. 
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1 xio^i/cm 1 u&t- 

$>%>* 

[0 2 0 6] CltliCtO. MMm$:m*21£Z>Z.i2tf-C 
OCCD^tU < kOt ) gM'M<T't5± > 

[0 2 0 7] **^0«6 ('fe^Ttt, CCDtI17a 
SfclJCCDtll 7 blcm^««ffi*En*Df -5^. C 
CD«gl 7 a©ifiTSfcttCCD«® 1 7 b©l!±CD 10 

■€-co«^^U«:^'5^{c^CDCCDmfill 7 a, 

SIB UT««OfiSISfT5«k5fc«:-3T^*. &is. * 
, ~<f>, tt. C C D ^ t U ©ffilfflO/^l/Xfl^^S L 

[0 2 0 8] Z(DCCT> *^)<DW&WM\Z3aWZ>rt)\,7. 

^©«-&©/i;UX?lJ^ie$tlTt^. ZLCDm-S. 0 3 20 

[0 2 0 9] *3!|J85«|6»cJ:n«, Eifco 

[0210] (1) . S O I £«&#lj£-rSf&IIJi 1 b fcfc 

i>t, *«*ii c±fc»j*snfcst»tRS5-r*cc 

DfglTaoraiC, CCDiI17bi&Mtfc;i: 

ccD*s*¥iBWfc:E«r*«£j:?>t>*si 

[0 2 113 (2).SW:B8T6CCDtil 7 a, 1 

KHF-^"ra«wo«H!i* a» kit* c ta«fljiiBi&*. 

[0212] (3) . S O I £«£ttj«r«ll6JiJl 1 b fC*5 
iat. i c ±i;i^snfcS^i;KSt^ C C 

DttH 1 7 aCDWtCCCDH® 1 7 b Lit C £ tc 

s^fc»»-r*ccD«a*-«»Tm4aa«it 

c ^ u J: 0 t>g:M*^^:< -T* d t^-e^-acD 

[0213] (4) . S O I **^«^-r*ffii^e 1 b (C*5 
l^T. 1 c±fc»J*SnfcS^fcRJ*-f*CC 

DSJI 1 7 aWKKCCDWBi 1 7 b €r^J5£ Lit Z t \Z 
«fc0. SlAfcBSHgf &CCDW&1 7 a, 17bKC9* 

<hfc£. L-fcAbT, cc D^^uoib^tc^^sw 
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[0214] (mm&l 7)039 li*^^C9l©H»J 
T * -5 ¥*#*ft[HH&&B ©gg&W35E! T? & * . 

[0215] #gHi£0iJ 7 iCfc^Tte. El 3 9 td^f «t 5 
t. CCDtll 7 b 1 a©±«fc»j«* 

nfct£^ic«fct?T^fie$nxvi-s„ ccD«si7b 
[0216] h©ccd*«i 7 bit. mz.iz¥m#m 

1 c±(CCCD«111 7 a£/t^->JBritUfc&, ^CD 
CCDtiHa^VX^tLT, ^ftMlaCT 

«. -ra**. ccDtii 7 bttass^WKUB/sa 

[0 2 17] CCD1I1 7 btt. *iMil 

ai^fifc^tlfc^XJH 2 drt»£J£j£$tlT<^-5. r>X 

•5 d <h a* pfflg <fc & -d T U * . 
[0 2 18] z<D£olz. **««7l:J:n«. MIS* 

6 Tft stifcasotefc, siTomsk&nz z t& 

[0 2 19] (D.*#ft:llc(DT10CCDill7 
[0 2 2 0] (2).fi*Bl cCDTSCOCCD«gl 7 

b*SBSE^Mc:»j«r*i:ifcJ:t>. CCDfil7 
bOBEg^-ffiffiS^l^iS-Br^^t^T^^WT. jfl« 
0E£gftG&tt0!l 6 o«^J: 0 fcGLfcS-a-* d t^olfgi 

[0 2 2 1] (3) . 1 c COTiOC C Dm® 1 7 

bSaaS^ttfcjgjfc-r* CCDtffin 
b(DEaTt-ffiffiSSrr6]±S-a:-5^i:d^TS*©T. CC 
d^^e 'J 08ftf£«'{££ff{rG£;K0g 6 corns £ K> brm±2 

[0 2 2 2] £Lk. *«Wtl:±oTaStltRWft* 

1~7 tRg^$tl-5feCDT«^<. -€-OSSS:ifeJKU«: 
[0 2 2 3] OTAKgftEllliffl 1 {C&UTtt. T8B®« 

ftffilHj£&JHB$ it tt 9 > t- > -> u ti-r K ^ W J: 5 
[0 2 2 4] Sfc. Sai2HS£0tJl, 2iC*3^Ttt, y— 

Z>Tf&m*> MxliAst/mv (Sb) ^fflio 
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ft&*«»0/hS^*ftt£ffl^*£av*. Z.tl\t, SO 

©±« ©imuk zmm l T¥m&mwiztitm hl^^ 

[0 2 2 5] flMB&Kftll, 2fcii^T«. TSB 

iIiJ»MOS • FET©TI©Sgi#l;«$nT^ 

MiSnMOS 3 n©^*jMS^©TJf tC©,£.Tgl$« 10 
ffi3n, £@eeL-Tfc&V>„ CI CDS "a, y-hil3n 

5©T. 3rp©ftfpj^£ffl±Si*S£<fcatitfffi£fc 

t**T#-5©T, KK >BJE*l6l±S-e--5Cli:3&«pIffi 

[0 2 2 6] £Ac, 04 1 [C^TJ:?!::, Tg&*&3n 
, £\ ««IA«nMOS©V— X®«<£^-rSiSt5[^3 
n, ££tf3^*;Uffiigc©TJf tc©<^ffifil>Tfc&t^. 

ci©*^. ±1204 o©i§^©^#*«Es&i£g©*r 20 

[0 2 2 7] mrf2^IJS^J2, 5, 6 KfcHTtt, 

-tn-tnTawa. ^>bn—)uy—b, ccDti* 

ftt^. mtfnMOS^JttSt, 04 2 (C^-TJ:^ 
(~, ¥*#a^l a©±«£TaB««©*£«W\ 
;i/©&l^*iii<t LTfc&t^. &*5, EEPROMM^ 
CCD*^U©»£<bH«-C**. 30 
[0 2 2 8] 3; it, MI2*S£0<I 1 , 2 fcfeHTtt. *3S 

m & c mo s v— v t u-r icjgffl l tz.m^\z-o ^xmm 

— CO¥ig#Sfi|*3CiS£SnT&.5B i-CMOSy- 

EBS*fctti&aiiwst*»#^ t u hiss ©** 

[0 2 2 9] 40 

*wat>©K«fcoTS6n*a*sf»*Kiajiwt"n«, 
[0230] o).w*«ija*©«wK«J:ntf, 

BK»J*Sn*^**JU©Jgj«:R8£. W*.«TaStt« 
tCfi)f^©@^/\*-f 7X«JBE$-EPiDT^ d t J; t) f^Wf 
Sit^Tt^OT, ^©4^#:Jf -htC^S^ttfcM I 
S • FET©L*V»«*BE©IHWtt*l^±S-B-*Jlt«« 
fllflgta:*. l/tai^T. Sbfe<fffi&©ffib>¥3MftlMg 
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[0 2 3 1] (2).|**H2ffi«©B9iK:J:ntt. 

^©¥*#Jl±lc:^fi££tt/tM I S • F 
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